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SYNTHESIS OF NITRO-ACRIDINE DERIVATIVES. 
At the present time there is not much known about 
derivatives of acridine. However, there are deriva-
tives of acridine which are important as dyes, drugs 
and antiseptics. Chrysaniline, rheonine, benzoflav-
ine, are examples of leather dyes which are used ex-
tensively. The theory of Perkins and Robinson, says 
that the acridine ring system is probably present in 
strychnine and brucine, so a further study of the der-
ivatives of acridine may shed light on the true struc-
ture of these alkaloids. Some derivatives of acridine 
such as rivanol and acriflavine have a specific phy-
siological effect, others are used as silver salts in 
killing of bacteria or trypanosomes, also in the cur-
ing of sleeping sickness in humans. The formulas of 
the above named compounds of acridine are : 





Acridine has the formula and no~enclature accord-




It 1s found with other basic sUbstances such as pyrene 
carbazole, phenanthrene , chrysene , and other hydrocar-
bons and pbenols 1n crude anthracene . The acridine is 
isolated by extracting with sulphuric acid and adding 
potassium dichromate . The acridine chromate 1s then 
recrystallized from water and treated with a~onia. 
The free base is then recrystallized from hot water . 
Its crystals are in the form of colorless needles with 
a melting point of 1110 . It distills with steam. It 
is soluble in alcohol , ether , and carbon di - su1phide 
with a blue fluorescence . If treated with nitric acid 
it forms ' two mono derivatives with m. p . 1540 and 2140 
and a dinitro derivative . If it is oxidized with po-
tassium permanganate it forms 2- 3 quinoline dicarboxy-, 
lie acid. 
3 . 
coeOOH c. o o ti 
IV 
If treated with sodium amalgam we get a di-hydro 
. .,. . 
acridine . 
If treated with nickel as a catalyst in reducing with 
hydrogen we get 2-3 di-methyl quinoline . 
(X):: 
'N 
The salts of acridine are all yellow and form well sha-
ped crystals, however, they all decompose on boiling . 
There are many methods which can be used in the 
synthesis of acridine, among which are the following: 
I. 
g. 
Bernthsen and Bender . 
Condensation of formaldehyde with diphenyl amine 
II . Fischer and Korner~' 
Reaction of chloroform, with diphenyl amine 
4. 
S-




. ". Aniline treated with salicylic aldehyde 
Ullmann 





Amino-benzaldehyde reacted with iodo benzene 
In all of these reactions we can change to other der-
ivatives of the compounds used, and then get different 
final products. For example, in the Bernthsen method 
one could take either -derivatives of diphenyl a~ine 
or different acids such as acetic , butyric, benzoic, 
• 
but the latter variation always results in derivati-
ves of 9-acridine. This method is not very sntis-
factory in preparation of acridine derivatives in 
which the substituting substance is not in the 9-
position . One can vary the derivatives of nitro-
diphenyl amine and in this way get different deriva-
tives of 9-phenyl acridine. One can possibly vary 
the derivatives of amino benzaldehyde , also deriva-
tives of iodo benzene in order to get different sub-
stitution products of acridine . 
Meyer has taken o-chlor benzaldehyde and condensed 
it with o-nitroaniline and has received a nitro acri-
dine derivative, which is the only mono nitro acridine 
in which we are sure of the position of the nitro 
group . It has a melting point of 1670 • Graebe has 
also nitrated acridine directly, and has received two 
different mono nitro derivatives , which he named~and 
G , which had melting points of 1540 and 2140 resp-
ectively, and a dinitro acridine derivative! 
The problem of the author was to synthesize dif-
ferent mono nitro derivatives of acridine . The formu-
la and nomenclature of acridine has been given above . 
One can easily see that it is possible to receive four 
different mono derivatives of acridine, as shown with 












I . Durin~ my research work , I tried a number of methods 
in preparl tion of derivatives of ~itro acridine . 
The first method was si~ilar to that of Bernthsen , 
which involved the prepar, tion of certain nitro di-
phenyl amine derivatives, and from the 0 the acetyl 
and formyl derivatives which have the follovling 
formulas: 
N 
1. To prepare these n tro for~yl and nitro acetyl 
7. 
di phenyl amines different methods were used: 
a. By treating the corresponding nitro di-
phenyl amine derivatives with formic acid 
or acetic anhydride forming the correspond-
· ing acetyl and formyl derivatives. In the 
prepara tion of the 4-nitro di phenyl amine 
I condensed 3 grams of p- nitroaniline and 
12 cc. brom benzene, by heating the mixture 
for 12 hours over a free flame, using a re -
1· flux condenser . A gm. of potassium carbon-
ate and a trace of copper iodide were also 
present . The reaction follows: 
The m-ni troaniline and p-ni troaniline were 
also used and condensed with brom benzene in 
order to prepare the 3-nitro diphenyl amine 
and the 2-nitro diphenyl amine. It was my 
intention to take these nitro diphenyl 
amine derivat i ves and make the formyl and 
acetyl derivatives by treatment with formic 
acid and acetic arulydride . The reaction is 




This method did not work satisfactorily, be-
cause in the acetylation either no definite 
products could be isolated, or else the re-
action would not proceed at all . 
b. The second method used in the preparation 
of these acetyl and formyl nitro diphenyl 
aTIine der ivatives was to nitrate fOTIlyl or 
acetyl di-phenyl amine directly. To prepare 
for~yl diphenyl amine 50 gms . of diphenyl 
amine were treated with '75 cc. formic acid, 
heating the ~ixture for five hours using a 
refl~u condenser. The resulting product 
was decomposed with water and purified from 
alcohol . Si~ilarly for the acetyl deriva-
tive. The nelting points for the fornyl 
and acetyl derivatives are '730 and 950 resp-
ectively. Equations follow: 
• 
These compounds were treated in different 
ways, with ~itric acid directly . For ex-
ample, by treating with nitric acid at dif-
ferent te::lperatures, in different solvents , 
in different amounts . In all cases it was 
not possible to isolate the 'products form-
ed and mixtures of the mone, di , tri , tetra , 
and penta nitro diphenyl amines no doubt 
'c. 
were formed . 'Vhen adding fuming nitric acid 
and heating on the water bath until no more 
fumes evolved, a penta nitro acetyl diphenyl 
amine was formed which had a melting point 
,I. 
of 1850 • It was recrystallized f rom acetic 
acid. The re ~ction follows : 
• 
c. The third method used in preparing these 
nitro formyl diphenyl amines is the method 
'1. 
of Irma Goldb~rg, with the exception that 
for''1anilide is condensed with brom benzene 
in the presence of copper, and potassium 
iodide, with nitro benzene as solvent. The 
heat~ng was done for 10 hours at 1800 , after 
vlhich the temperature was raised to 210
0 
for 
8 hours. The quantities used were 21 gms. 
brom benzene, 5 ~s . potassium carbonate, a 
trace of potassium iodide and copper, and 
20 gms. of nitro benzene. The formanilide 
was prepared by the folJowing reaction: 
30 gros. of aniline were heated with 17 gros. 
formic acid on a water bath, and then water 
was added. A deep red oil was formed. A 
good reaction product was secured when this 
was condensed with brom benzene under the 
conditions noted above. The re~c ion is: 
• 
Then nitro formanilide and nitro acetanilide 
I~ ' 
were prepared by the following reactions: 




ONH> C! H 3 e.O, o MH ,"I{, C!. 1'13 C!.b I" .., 
NO,.. 
/l/b,.. 
The melting point of the nitro formanilide 
is 1930 • It is a yellow crystalline comp-
ound which separates from the formic acid 
solution during the heating which continued 
for three hours on the water bath . When 
nitro formanilide was condensed with brom 
benzene under the conditions noted above, it 
seems, that the hi8h temperature needed to 
make the experiment go, also splits out the 
formyl radical , and likewise splits out the 
acetyl radical, as the nitro acetanilide is 
used, making the formation of the nitro di-
phenyl amines , which would be hard to iso-
late from the melt . I also tried to con-
dense 5 gms . nitro diphenyl amine with 3 cc . 
formaldehyde in alcohol to which 1 cc . of 
12 . 
hydrochloric acid had been added , but no re-
su1ts were obtained. 
In all of these experiments the intention was to 
treat these f ormyl and acetyl nitro dipheny1 
ar.1ines with zinc chloride at a high temperature 
and thereby form the acridine derivatives . The 
reaction follows: 
C!.H 
I I . The second method used in preparing nitro acridine 
derivatives was in condensing nitro dipheny1 amine 
with formaldehyde , and oxidizing the resulting di. 
hydro nitro acridine with ferric chloride , to form 
the nitro acridine . A solution of 5 cc . 40% form-
aldehyde and 2 . 5 gros . ferric chlori de in 8 cc . al -
cohol , vras added to a warm solu tion of 10 gms . ni-
tro dipheny1 amine in 20 cc . alcohol . This mix-
ture was heated for five hours on a water bath 
using a reflux condenser . nle residue formed af-
ter heating was treating \"lith warm ammonia and wash-
ed and extracted with alcohol . It seems that no 
reaction occurred , and it was hard to separate 
anything from the melt . The re8.c :, ion follows: 
13 . 
III. The third method used was that similar to Meyer 
V/ho condenseJ' o-chlor benzaldehyde with o-ni tro 
aniline to get a condensation product which was 
further treated' with concentrated sulfuric acid 
to form the nitro acridine. He heated , for three 
hours at a temperature of 2200 , 'using an air con-
denser, a mixture of 2 . 3 gros . o-nitroaniline, 7 
gms. chlor benzaldehyde, 15 gms . nitro benzene, 
2.3 gros. anhydrous sodium carbonate, and a trace 
of reduced copper . The nitro benzene was distill-
ed over with stea~. The melt was then treated 
with 20 cc. concentrated sulfuric acid and the 
solution heated on a water bath for three hours. 
The solution was diluted a little with water and 
filtered, then more water was adqed to the fil-
trate . The final solution was boiled with char-
coal for half an hour . It was then filtered, 
and made alkaline by adding ammonium hydroxide. 
The precipitate fOl~ed was purified from alcohol 
a number of times, and the melting point of the 
nitro acridine produced was 1670 • It is the only 
nitro acridine derivative in which the position 
14. 
of the nitro group is knovm for certain. l~en 
Meyer tried condensing the m-nitroaniline and p-
nitroaniline with the chlor benzaldehyde, he 
found that the aldehyde group reacted with an 
aoino group. The reaction follows; 
Now, it was thought that if the aldehyde group 
could be protected in some way so that it could 
not react with the amino group, t~en we could 
use all three nitro anilines, in the formation 
of the various nitro acridines. \/e tried pro-
tecting the aldehyde group with the oxime group, 
and treated it the snme as Meyer had treated 
chlor benzaldehyde according to the reactions: 
15. 
,~ 
Ch10r benza1doxime was prepared by mixing 19 gms . 
ch10r benzaldehyde 1ith 5 . 5 gms . hydroxylaoine 
hydrochloride , and putting this into a 20% sol-
ution of sodiuo carbonate . This was stirred and 
allowed to stand for some time . A cotton-like 
solid gradually separated which ·had a melting 
point of 740 • On purifying from alcohol it for-
med long colorless needles . 
The treatment of this chlor benzaldoxime "with the 
nitro aniline was tried under the conditions of 
Meyer but was not successful . It seems that the 
ch10r benzaldoxime , under the influence of the 
heat needed for the reaction reacts with itself, 
forming various products . The experiment was 
tried in many different ways , such as changing 
catalyst , temperature , time of heating, solvent, 
but finally the experiment had to be discarded 
as a method to employ in synthesizing nitro 
acridine . 
16 . 
IV . The fourth method tried in preparing derivatives 
of n tl'o acri dine was the condense. tion of amino 
enzalcehyde , with halogen derivDt i ves of ben-
zene . Amino benzaldeh de was nade y the re-
duction of nitro benz lcehyue as fo o~ : 8 
~8 . of n 1"0 enzal -e y e were suspended in 
(Pr. 
solution of 140 gms . of f errous sulphate a.d 240 
gms . of r ater, to :hic 1 ha been addo 3 cc . of 
fifth nor .al hy rochloric acie . Th s was heated 
to 900 uring the course of·the experiment . Tho 
c.m:ino benzaldehyde vIas thor. received by stca 
d "stil18ti')1 . 2.5 g s. were receivec . 4 . 04 gms. 
of o-ni.tro bIO be zene , 2.42 V18 . a. ino benzal-
dehydo , . 25 gms . redlced copper , 20 gms . nitro 
benze"16, 1 . 06 gms . sodium carbonate were m xed, and 
heated for three hours at 2200 usine an air con-
denser. The remainder of tho experiment was per-
form ,n similar to that of .ey~r , and the ident .cal 
product, as receiver which :. eyer had rcce " Ted . 
o::+~o ~ 
{VD" tV~ tV 
The experi .l,~'lt ·,as exten c il u.ning the net a and para 
nitro'ro benze£cs , ane usin- the '11e cond t "ons 
n sea The. the o-n tro brom cnzene ras used . It 
see s t.at n tro acrid "nc derivat ves are re oived . 
• 
v. The fifth method tried was that whereby nitro 
methyl acridine derivatives were prepared. 0-
nitro ch10racetophenone was condensed with aniline 
IS. 
and m-nitroani1ine, to get condensation products. 
Condensation products were received in these cases, 
but when the o-or the p- nitroani1ines were used, 
no condens ation products were received. The prep-
~ 
aration of nitro ch10r acetophenone is as follows: 
To half (160 cc.) of a solution of sodium ethy1ate 
prepared by dissolving 20.7 ,gro. of sodium in 320 cc. 
absolute alcohol, add 58.5 gm. of acetoacetic ester. 
Cool the solution of sodium acetoacetic ester so 
obtained to 50, and then add gradually 28.25 gros. 
o-ch10r benzoyl chloride from a burette, keeping the 
temperature below 120. Stir constantly. After ~ 
hour add 80 cc. of sodium ethylate solution and 
14.12 gros of acid chloride. After again cooling 
add half of the remaining acid chloride solution 
and half of the remaining ethy1ate solution until 
the process is complete and all of the solutions 
are used up. Allow the mixture to set 24 hours. 
Filter the resulting salt and wash with dry ether. 
To 300 cc. of water add 120 gros of the sodium salt 
of o-ch10rbenzoy1acetic ester, 54 gros. ammonium 
chloride and 60 cc. concentrated ammonium hydroxide. 
H~ at at 40-500 for 6 hours with frequent shaking. 
• 
Extract the oil formed with ether, dry the ether 
with calcium chloride, distill off the ether, 
and put the resulting residue in a dessicator 
over sulphuric acid. Boil a mixture of 54 gms . 
of the ester, 240 cc. water, 70 cc. concentrated 
sulphuric acid, using a reflux condenser until 
carbon dioxide ceases to evolve , e. g . twolve 
hours. Cool the mixture and extract it with ether. 
Dry the ether with calcium chloride, distill off 
the ether, and then distill ,off the o-chloraceto-
phenone. It distills over at a temperature near 
227-2280 • Add 10 gms . of chlor acetophenone to 
100 gros. of fuming nitric acid which has been 
/1. 
cooled to 00 • Add slowly. After all of the chlor 
acetophenone is added, pour the mixture on ice. 
After the ice is melted, filter the resulting pro~ 
duct, and purify it from alcohol. The melting 
o 
point is 61. The reaction follows: 
J.. Cv Hs 0 H -t- IVA. ~ ~~" H.s-D ~a... 
:1. Cz. H.r ())\~ +Q HJ<!o H~<!.oc)<!1. H~ 
Q t"fJ CD C H-<!.6 () (b~ H~ 
N~ 
C! H~e D~ (~ -~O bQ .... H~ -f-c1~O ') 
1114. ct 
1 • 
1 gm. nitro ch10r acetophen9ne was condensed with 
1 cc. aniline in the presence of 1 gm . sodium carbon-
18. 
ate . The misture was heated for three hours at 
170-1800 • The melt was extracted with alcohol and 
the melting point of the resulting product was 123°. 
l'fuen .7 gm of m-nitroaniline was condensed with 1 gm. 
nitro chloracetophenone in the presence of 1 gm. of 
sodium carbonate, and heated for three hours at 150°, 
a condensation product was received vlhic:~ had a mel t-
ing point of 155°. ~any reactions were tried before 
these condensation products were received. We may 
use nitro amino acetophenone in place of the nitro 
chlor acetophenone, and then condense this with the 
nitro halogen derivatives of benzene, and see what we 
get . The reaction shoulc go in this way: 
20. 
It was my intention to then treat these condensation 
products received in these reactions, with sulphuric 
acid the s ame as Meyer did, and see if the nitro 
methyl acridines would be received. This experiment 
must be worked up more. 
VI. A sixth method used in preparation of nitro acridine 
derivatives is the condensation of nitro chlor benz-
aldehyde with various amino derivatives of benzene, 
such as aniline, and nitro aniline. Nitro chlor 
,'(. 
benzaldehyde was obtained by the following method: 
To a mixture of 10 gms. chlor benzaldehyde and 23 
cc. concentrated sulphuric acid , cooled to 100 , add 
gradually a solution of 6.3 grams fuming nitric 
acid and 11.5 gms . of concentrated sulphuric acid . 
After all is added pour the mixture into ice water 
and purify the resulting product from carbon di-
sulphide. Yellow crystals which have a melting 
o 
point of 80 , were received. To 1 gm. of nitro 
chlor benzaldeh¥de, 1 gm. nitro aniline, 1 gm . 
sodium carbonate, add .1 gm of powdered copper, 
and heat for five hours at 1500 • Extract the melt 
with alcohol. Yellow crystals with a melt ing point 
above 2500 were received. The experiment must be 
• 
worked up more, but should go as follows: 
,r 
VII . The seventh and last method tried in preparation 
.. 
of nitro acridine derivatives was the condensation 
of nitro amino benzaldehyde with iodo benzene . The 
nitro amino benzaldehyde was prepared in the follow-
,,-0. 
ing way: Para nitroso dimethyl aniline was prepared 
by the action of sodium nitrite on dimethyl aniline. 
Then 45 gm. of para nitroso dimethyl aniline was 
treated with 40 gm. 2-4 dinitro toluene, in the 
presence of 250 cc . alcohol and 75 gm . crystallized 
sodium carbonate, by heating for 5 hours on the 
water bath. The mixture gradually 'solidified. It 
was filtered with Suction and washed with hot water. 
67 gms. of the raw condensation product vrere then 
treated with half a liter of dilute nitric acid 
22. 
and half a liter of b Jnzene. This mixture was 
shaken and stirred for a few hours. The benzene 
was separated from the water and the melt again 
extracted. The benzene solution was then boiled 
with charcoal, filtered, and the benzene distilled 
off. The aldehyde remained behind as an oil, which 
on cooling crystal lized. It was purified from 
dilute alcohol. Tho melting point is 720 • Take 
66 gms. of 14% titanium trichloride solution with the 
s ame amount of concentrated hydrochloric acid and 
2 1. 
dilute with boiled water to a liter of solution. 
Pass in carbon dioxide, and add a hot alcoholic 
solution of 1.96 gms. dinitro benzaldehyde. The 
deep blue solution decolorizes. Upon adding an 
excess of sodium acetate, the nitro amino benz-
aldehyde precipitates out in bright yellow crystals. 
Shake out with benzene. Dry ben zene with calcium 
chloride, remove the benzene and p~rify the amino 
ni tro benzaldehyde from water. I\1 . P. 1240 • Thi s 
nitro aminobenza1dehyde is to be condensed with 
iodo benzene to get the nitro acridine derivatives. 
The experiment should go in t h is way : 
• 
23. 
It is planned to take the condensation product from 
nitro amino benzaldehyde with iodo benzene and 
treat it the same way as is done by Meyer in his 
experiments. In this way it is hoped to get the 
same product as was received when amino benzal-
dehyde was condensed with m-nitroaniline. This 
experiment needs further work • 
24 . 
CONCLUSIONS. 
The Bernthsen method, namely the one of forming 
nitro acridine from the nitro formyl diphenyl amine 
derivatives does not seem to be practical. 
The method of condensing nitro di phenyl amine 
with formaldehyde and oxidizing the di hydro nitro 
acridine with ferric chloride does not seem to be 
successful . 
The method of Meyer , to protect the aldehyde 
group of chlor benzaldehyde with the oxime group, and 
the reacting of this with nitro aniline does not 
seem to give the expected results. 
The condensation of amino benzaldehyde with hal-
ogen derivatives of benzene se ems to be 5uccessful, 
but needs further work. 
The other methods involving derivatives of amino 
benzaldehyde and derivatives of chlor benzaldehyde 
seems to be able to be worked out, and give methods 
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